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Art Unit: 2873 

DETAILED ACTION 

Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

Claims 27, 31, 40 and 44 are rejected under 35 U.S.C. 102(b) as being fully anticipated 
by Morimoto et al. (4850686). 

Re claims 27 and 40, Morimoto et al. teaches for example in fig. 1, 2 and 13, a beam- 
emission-angle compensating optical unit for correcting a beam emission angle, comprising: an 
optical element (10) formed of a light- transmissive member having a refractive index n (col. 6, 
In. 29), including: a light incident surface (11) receiving an incident light beam in an incident 
beam direction which is defined with respect to a reference axis (y-axis); and a light emitting 
surface (12) emitting an output light beam in an output beam direction which is defined with 
respect to the reference axis (x-axis), the light incident surface and the light emitting surface 
forming an angle a (co, fig. 13, col. 1, In. 20-29) therebetween and defining an imaginary normal 
plane (x-z plane), which is orthogonal to both the light incident surface and the light emitting 
surface and which extends along the reference axis (wherein the office interprets the x-z plane to 
be orthogonal to each of the x-y plane and y-z plane), the output beam direction being shifted by 
an angle 5 (a, fig. 2) from the incident beam direction, the angle 6 having a value that depends on 
the refractive index n (n), the angle a (co as related to 91 and 02), and a rotational position of the 
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imaginary normal plane (col. 4, In. 37-39) relative to the reference axis (fig. 2, col. 6, In. 25-59, 
wherein the office interprets the equations to disclose the relation of the refractive index n, the 
angle a, and a rotational position of the imaginary normal plane relative to the reference axis). 

Re claim 44, Morimoto et al. teaches for example in fig. 1,2, 12 and 13, a beam- 
emission-angle compensating optical unit for correcting a beam emission angle, comprising: a 
wedge prism (50) formed of a light-transmissive member and including: a first surface receiving 
an incident light beam (1 1); and a second surface emitting an output light beam (12), the first 
surface and the second surface forming an apex angle a (co, fig. 13, col 1, In. 20-29); and a 
holding unit (90, 91, 92, 93, 94) holding the wedge prism such that the wedge prism is capable of 
rotating about a reference axis (col. 14, In. 10-24), the holding unit holding the wedge prism at a 
rotational angle about the reference axis from a reference rotational position (col. 14, In. 10-24). 

Re claim 31, Morimoto et al. further teaches for example in fig. 12, a holding unit 
holding the optical element rotatably about the reference axis (col. 14, In. 10-24). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 
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Claims 28 and 45-47 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Morimoto et al. (4850686) as taught above in view of Maruyama (54615413). 

Re claim 28, Morimoto et al. teaches the beam-emission-angle compensating optical unit 
as disclosed above, including a small apex angle (col. 1, In. 30) and varying the apex angle co 
(col. l,ln. 27-29). 

But, Morimoto et al. fails to explicitly teach the angle a has a value that substantially 
satisfies an equation a = 5/(n-l). 

However, within the same field of endeavor, Maruyama teaches for example, the 
relationship between the apex angle 5, the deflecting angle P and the refractive index can be 
manipulated to disclose 5 = p/(ndl-nd2), wherein ndl and nd2 represent variable refractive 
indices. Furthermore the office interprets the ability to provide nd2 = 1 to be obvious to one of 
ordinary skill in the art, such as the case of providing a prism filled with air. Therefore, the 
office interprets Maruyama to teach 8 = p/(ndl-nd2), where nd2 = 1 and therefore discloses the 
claimed limitation. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the teachings of Morimoto et al. in view of Maruyama in order to 
correct displacement of the light beams, as taught by Maruyama (col. 5, In. 26-32). 

Re claim 45, Morimoto et al. further teaches for example in fig. 2 and 12, the wedge 
prism includes a first wedge prism (60) and a second wedge prism (50) which are arranged along 
the reference axis, the first optical element receiving the incident light beam (at 1 1) and 
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outputting an intermediate light beam (at 12), the second optical element receiving the 
intermediate light beam (at 21) and outputting the output light beam (at 22); and wherein the 
holding unit includes: a first holding unit holding the first wedge prism (93, 94); and a second 
holding unit holding the second wedge prism (90, 91, 92). 

Re claim 46, Morimoto et al. further teaches for example in fig. 5, the first holding unit 
holds the first wedge prism (10) such that the first wedge prism can rotate (col. 8, In. 19-21) 
about the reference axis (y-axis); and wherein the second holding unit holds the second wedge 
prism (30) such that the second wedge prism can rotate (col. 8, In. 31-33) about the reference 
axis (z-axis) independently from the first wedge prism. 

Re claim 47, Morimoto et al. further teaches for example in fig. 1 and 5, the first holding 
unit holds the first wedge prism fixedly at a predetermined rotational position (col. 2, In. 58-60), 
while the second holding unit holds the second wedge prism such that the second wedge prism 
can rotate about the reference axis independently from the first wedge prism (col. 4, In. 37-40). 

Allowable Subject Matter 

Claims 29, 30, 32-39, 41-43 and 48 are objected to as being dependent upon a rejected 
base claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

The following is a statement of reasons for the indication of allowable subject matter: the 
prior art taken alone or in combination fails to anticipate or fairly suggest the limitations of the 
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claims, in such a manner that a rejection under 35 USC 102 or 103 would be proper. The prior 
art fails to teach a combination of all the claimed features as presented in dependent claims 29, 
30, 32,35,37,41 and 48, 

Specifically regarding claim 29, Morimoto et al. (4850686) teaches the state of the art of 
a beam-emission-angle compensating optical unit for correcting a beam emission angle. 

But, Morimoto et al. fails to explicitly teach the incident beam direction being shifted 
from the x-axis by the angle 8, which defines an angle 5yz between the y-axis and an orthogonal 
projection component of the incident light beam in the yz plane; and wherein the optical element 
is disposed with its imaginary normal plane being located at a rotational angle cp from the xy 
plane around the x-axis, the rotational angle (p being equal to the angle 5yz to allow the light 
emitting surface to output the output light beam in the output beam direction that is parallel with 
the x axis, as claimed. 

Specifically regarding claim 30, Morimoto et al. (4850686) teaches the state of the art of 
a beam-emission-angle compensating optical unit for correcting a beam emission angle. 

But, Morimoto et al. fails to explicitly teach the incident beam direction being shifted 
from the x-axis by the angle 5, which defines an angle 5yz between the y-axis and an orthogonal 
projection component of the incident light beam in the yz plane; and wherein the optical element 
is disposed with its imaginary normal plane being located at a rotational angle cp from the xy 
plane around the x-axis, the rotational angle (p being equal to the angle 5yz to allow the light 
emitting surface to output the output light beam in the output beam direction that is parallel with 
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the x axis; a first light incident surface and a first light emitting surface forming an angle al 
therebetween, the angle al having a value substantially equal to 5xy/(n-l), a second light 
incident surface and a second light emitting surface forming an angle a2 therebetween, the angle 
a2 having a value substantially equal to 5xz/(n-l), as claimed. 

Specifically regarding claim 32, Morimoto et al. (4850686) teaches the state of the art of 
a beam-emission-angle compensating optical unit for correcting a beam emission angle. 

But, Morimoto et al. fails to explicitly teach the incident beam direction being defined by 
an angle ylyz formed between the z-axis and an orthogonal projection component of the incident 
light beam in the yz plane and by another angle ylxz formed between the z-axis and an 
orthogonal projection component of the incident light beam in the xz plane; wherein the angle a 
satisfies inequalities: -1 < ylyz / ((n-1) a) < 1 and -1 < ylxz / ((n-1) a) < 1, wherein the holding 
unit orients the imaginary normal plane of the optical element to form a rotational angle (p from 
the yz plane around the z-axis, wherein the light emitting surface emits the output light beam 
with an angle Pyz defined between the z-axis and an orthogonal projection component of the 
output light beam in the yz plane and an angle Pxz defined between the z-axis and another 
orthogonal projection component of the output light beam in the xz plane, the angles Pyz and pxz 
satisfying equations: pyz = (n - 1) a * coscp - ylyz and Pxz = (n - 1) a * sincp - ylxz, as claimed. 

Specifically regarding claim 35, Morimoto et al. (4850686) teaches the state of the art of 
a beam-emission-angle compensating optical unit for correcting a beam emission angle. 
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But, Morimoto et ah fails to explicitly teach the incident beam direction being defined by 
an angle ylyz formed between the z-axis and an orthogonal projection component of the incident 
light beam in the yz plane and by another angle ylxz formed between the z-axis and an 
orthogonal projection component of the incident light beam in the xz plane; wherein the angle a 
satisfies inequalities: -2 < ylyz / ((n-1) a) < 2 and -2 < ylxz / ((n-1) a) < 2, wherein the first 
holding unit orients the imaginary normal plane of the optical element to form a rotational angle 
(pi from the yz plane around the z-axis, wherein the second holding unit orients the imaginary 
normal plane of the optical element to form a rotational angle cp2 from the yz plane around the z- 
axis, wherein the light emitting surface emits the output light beam with an angle pyz defined 
between the z-axis and an orthogonal projection component of the output light beam in the yz 
plane and an angle pxz defined between the z-axis and another orthogonal projection component 
of the output light beam in the xz plane, the angles Pyz and pxz satisfying equations: pyz = (n - 
1) a * (coscpl + cos<p2) - ylyz and Pxz = (n - 1) a * (sincpl + sin<p2) - ylxz, as claimed. 

Specifically regarding claim 37, Morimoto et al. (4850686) teaches the state of the art of 
a beam-emission-angle compensating optical unit for correcting a beam emission angle. 

But, Morimoto et al. fails to explicitly teach the incident beam direction being defined by 
an angle ylyz formed between the z-axis and an orthogonal projection component of the incident 
light beam in the yz plane and by another angle ylxz formed between the z-axis and an 
orthogonal projection component of the incident light beam in the xz plane; wherein the angle a 
satisfies inequalities: 0 < ylyz / ((n-1) a) < 2 and -1 < ylxz / ((n-1) a) < 1, wherein the first 
holding unit orients the imaginary normal plane of the optical element to form a rotational angle 
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cpl of a zero degree from the yz plane around the z-axis, wherein the second holding unit orients 
the imaginary normal plane of the optical element to form a rotational angle q>2 from the yz plane 
around the z-axis, wherein the light emitting surface emits the output light beam with an angle 
Pyz defined between the z-axis and an orthogonal projection component of the output light beam 
in the yz plane and an angle Pxz defined between the z-axis and another orthogonal projection 
component of the output light beam in the xz plane, the angles Pyz and pxz satisfying equations: 
Pyz = (n - 1) a * (1 + cosq)2) - ylyz and pxz = (n - 1) a * sin(p2 - ylxz, as claimed. 

Specifically regarding claim 41, Morimoto et ah (4850686) teaches the state of the art of 
a beam-emission-angle compensating optical unit for correcting a beam emission angle. 

But, Morimoto et al. fails to explicitly teach the light incident surface and the light 
emitting surface define an imaginary normal plane, which is orthogonal to both the light incident 
surface and the light emitting surface and which extends along the reference axis, the incident 
light direction being shifted from the reference axis with an angle 9, the angle a having a value 
that substantially satisfies an equation a = 0/(n-l) and that allows the output beam direction to be 
parallel with the reference axis. 

Specifically regarding claim 48, Morimoto et al. (4850686) teaches the state of the art of 
a beam-emission-angle compensating optical unit for correcting a beam emission angle. 

But, Morimoto et al. fails to explicitly teach the angle a satisfies inequalities: -2 < ylyz / 
((n-1) a) < 2 and -2 < ylxz / ((n-1) a) < 2, wherein the first holding unit orients the imaginary 
normal plane of the optical element to form a rotational angle cpl from the yz plane around the z- 
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axis, wherein the second holding unit orients the imaginary normal plane of the optical element 
to form a rotational angle (p2 from the yz plane around the z-axis, wherein the light emitting 



orthogonal projection component of the output light beam in the yz plane and an angle Pxz 
defined between the z-axis and another orthogonal projection component of the output light 
beam in the xz plane, the angles Pyz and Pxz satisfying equations: pyz = (n - 1) a * (coscpl + 
cos(p2) - ylyz and Pxz = (n - 1) a * (sincpl + sinq>2) - ylxz, as claimed. 
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